SUMMARY A Japanese family with progressive spinal muscular atrophy is presented. Seven members in two generations were affected and the mode of inheritance was probably an autosomal recessive trait. A characteristic feature of this family was the presence of oculopharyngeal involvement in some of the affected members, in addition to the variable distribution of muscular atrophy among each of the affected members, such as mainly proximal or distal atrophies in the limbs. In one case the oculopharyngeal weakness appeared without limb involvement. The changes in the extremities were thought to be of neurogenic origin, and so was the progressive external ophthalmoplegia seen characteristically in these cases, although the latter was similar to ocular myopathy.
Involvement of the external ocular muscles is considered rare in progressive spinal muscular atrophy and in its variants (Merritt, 1967) , although the facial and bulbar muscles are sometimes affected in such neurogenic diseases (Magee, 1960 ; Tsukagoshi, Nakanishi, Kondo, and Tsubaki, 1965 ; Araki and Sugimoto, 1966; Fenichel, Emery, and Hunt, 1967; Kennedy, Alter, and Sung, 1968; Tsukagoshi, Shoji, and Furukawa, 1970) .
On the other hand, chronic progressive external ophthalmoplegia had been thought of uniformly as myopathy since the report of Kiloh and Nevin (1951) . Their opinion, however, was criticized recently both clinically (Daroff, Solitare, Pincus, and Glaser, 1966) and experimentally (Drachman, Wetzel, Wasserman, and Naito, 1969) . This paper concerns a Japanese family in which progressive spinal muscular atrophy with a great inter-individual variation of muscular involvement occurred in seven family members within two generations. Two of the four cases examined had mainly distal muscle atrophy in the limbs with oculopharyngeal involvement; one case showed only oculopharyngeal involve- ' Present address: The Third Department of Internal Medicine, Hirosaki University School of Medicine, Hirosaki, Japan. 104 ment similar to oculopharyngeal myopathy, while the other had proximal muscular atrophy without oculopharyngeal involvement. There was evidence that the limb muscle atrophies as well as the oculopharyngeal were manifestations of the same disease, which was of primarily neurogenic origin. The case of oculopharyngeal involvement without weakness in the extremities is of special value in discussing the pathogenesis of progressive external ophthalmoplegia. (IV-JJ) A 63 year old man, the eldest brother in the family, noticed bilateral ptosis from about the age of 50 years. His condition progressed gradually and dysarthria and dysphagia continued from several years before the examination. Otherwise he felt no disability.
On examination, pupillary responses were normal and the ocular fundi were also normal. There was marked bilateral ptosis compensated by a posterior head tilt (Fig. 2) . Horizontal eye movements were slightly restricted though he did not complain of diplopia. Elevation and depression of the eyes were normal. The facial muscles were slightly atrophic. There was a slight degree of nasal voice and also a slight dysphagia. The tongue was not atrophic. Strength was slightly weak in the distal muscles of the limbs and atrophy of the small muscles of the hands was observed. All tendon reflexes were absent. Tandem gait, gait on toes and heels and monopedal jumping were all normal.
Creatin phosphokinase activity was elevated to 76 6 units.
He refused EMG examination. IV-6 and IV-8 They presented no neurological signs but methaemoglobinaemia had been diagnosed by their home doctor.
IV-10 She presented a slight degree of gait disturbance which appeared a few years before her death of pulmonary tuberculosis at the age of 37 years.
IV-13 and IV-14 They were examined by the authors, confirming the absence of any neurological abnormality. Serum creatin phosphokinase activities were also within normal limits. (Kondo, 1967) , Charcot-Marie-Tooth disease (Lucas and Forster, 1962) , longstanding anterior poliomyelitis (Drachman, Murphy, Nigam, and Hills, 1967) , and neurogenic scapuloperoneal muscular atrophy (Kaeser, 1966; Haase and Shy, 1960 Nevertheless, necropsy revealed that it was a case of spongiform encephalopathy with special involvement of the brain-stem including supranuclear, nuclear, and internuclear structures concerned with eye movements. They concluded that the myogenic origin of ocular muscle atrophy cannot be determined by muscle biopsy alone, criticizing the tendency, after the report of Kiloh and Nevin (1951) , to suspect a myogenic origin in almost all cases of progressive external ophthalmoplegia based primarily on extraocular muscle biopsy or electromyographic studies. These clinical observations were supported by Drachman et al. (1969) experimentally in dogs. They made intracranial lesions by avulsing or crushing the oculomotor nerve. After killing the animals in the period from two weeks to one year, they proved that histological changes of the extraocular muscles showed a picture characteristic of a primary myopathy including inflammatory, degenerative, and regenerative processes. This particular difficulty in histological evaluation of the external eye muscles is most probably related to the fact that one single motor unit innervates an extremely small number of muscle fibres in these muscles. For the same reason, the EMG findings in ocular muscles in the differential diagnosis are still a matter of discussion. For example, Teasdall and Sears (1960) reported electromyographic findings in six cases with clinically diagnosed ocular myopathy. In three of them rather neuropathic changes such as a reduced number of action potentials or polyphasic motor unit potentials were recorded. As in case 3 (IV-15) of the present family, the electromyographic studies of the right inferior rectus muscle showed typical patterns frequently seen in ocular myopathy. On the other hand, those of the levator palpebrae superioris muscle were suggestive of denervation changes. Therefore, we could not determine whether the external ophthalmoplegia in our cases was of neurogenic or of myogenic origin directly from the electromyographic findings of extraocular muscles. The absence of a clear neurogenic pattern of biopsy and electromyographic studies of the extraocular muscles in our cases would in no instance exclude the possibility of a neurogenic origin of the condition.
These facts lead us to conclude that the oculopharyngeal involvement seen in our cases was of neurogenic origin, and should be considered as a partial symptom of progressive spinal muscular atrophy. 
